T HE cardiac atria of the normal adult are nearly equal in size; the right averages 163 ml. in capacity, the left 140 ml. ' The left atrium is more prone to enlarge, usually in association with mitral valve disease; it rarely reaches extreme volumes of 3,000 ml.2 Extreme left atriomegaly was first reported as "aneurysmal dilatation of the left auricle" in 1849 by Hewett,3 but the clinical aspects have been appreciated less than 50 years. Excellent reports have been made by Bramwell and Duguid4 and by Daley and Franks.' However, little attention has been given to the status of the right atrium in these patients, since it was usually only slightly dilated.
Observation of a patient with a left atrium 2,000-ml. size and a right atrium of 800-ml. size stimulated a review of the literature aimed at evaluating the clinical and pathologic aspects of bilateral extreme atriomegaly. Cases were arbitrarily included for study only if there was anatomic evidence that the volume of the left atrium exceeded 1,000 ml. and that of the right atrium, 500 ml. Nine such cases were foundd, and their relevant data are listed in table 1.
CASE REPORT The patient (B.I.H. A55-170) was a white man, 35 years old at death. At 4 years of age recurrent pains and swelling developed in the extremity joints. At age 9 these symptoms caused his hospitalization at the House of the Good Samaritan, Boston, for 13 months. Examination disclosed chorea, cardiac enlargement, a loud mitral presystolic murmur, softer mitral and aortic systolic murmurs, and a very soft aortic diastolic murmur. Electrocardiograms showed normal sinus rhythm, P-R intervals of 0.19 to 0.24 sec., notching of P,,2 boli; cardiac cirrhosis of the liver; healed renal infarcts; thyroid atrophy following radioiodine therapy.
Discussiox
Terminology. The structure involved in the enlargement is the entire atrium, including the appendage. The processes involved are mainly dilatation with varying degrees of muscular hypertrophy or atrophy and fibrosis. The dilatation is relatively uniform; however, owing to uneven resistance presented by adjacent structures, the extremely dilated atrium may assume an asymmetric contour. This finding has led to the use of the description "aneurysmal dilatation." The term "massive dilatation" is somewhat inappropriate since the atrial wall itself is usually not much increased in weight; "enormous" or "extreme dilatation" is preferable. Usually this degree of enlargement of the left atrium is best judged clinically by finding its right border extending beyond the structures that normally form the right cardiac silhouette in the posteroanterior projection of the roentgenogram.
Pathologic Aspects. Eight patients (cases 1-8) had chronic rheumatic heart disease with severe mitral valve involvement. A rather uniform picture of confluent scarring of these leaflets and chordae tendineae was found converting the valve into a tough fibrous septum; gross calcification was noted in 4 of these valves. The oval or round ostia would admit 1 fingertip to 3 fingers, and they were evidently both insufficient and stenotic. coincident with a regurgitant jet, which suggested the possibility of a poststenotic mechanism in reverse, as a factor in the production of the enormous dilatation.
The right atrial dilatation in these patients can be attributed in large part to the effect of rheumatic tricuspid insufficiency in 4 and to tricuspid incompetence, due to stretching of the tricuspid ring in chronic right heart failure, in the remaining 6 cases. The right atrial size was less than half that of the left atrium in each instance except case 2, in which the right atrium was almost as large as the left. This patient was the only one who had a moderate degree of tricuspid stenosis in conjunction with insufficiency. A similar stenotic and insufficient tricuspid valve was present in association with the largest right atrium on record (2,150 ml."). Curiously, the latter patient's left atrium was normal in size despite the presence of definite mitral stenosis. In the present rheumatic patients, the relatively smaller size of the right atrium as compared to the left is consonant with the lesser severity of the tricuspid than the mitral lesion, with the more severe fibrosis of the left atrium, and with the fact that, in most, the disease of the left side of the heart can be assumed to be of longer duration.
Atrial dilatation may be facilitated by pri- any case. The coronary arteries were described in 4 hearts, and all were normal. Injection studies of the atrial branches of case 1 disclosed a structurally adequate arterial system. The relationship of chronic atrial fibrillation to the atriomegaly in these patients seemed to be more one of result than cause. Fibrillation was probably absent in the patient with the largest left atrium, and in case 1, the left atrium was known to be enormously enlarged 7 years before fibrillation developed.
Clinical Aspects. Symptoms and signs arose primarily as a result of congestive heart failure or atrial pressure on adjacent structures. Therefore, in the early stages discomfort was minimal. In case 1 when the left atrium had dilated to form the upper right border of the cardiac silhouette, the patient continued for 17 years to have mild exertional dyspnea as the only symptom. This phenomenon of minimal symptoms despite marked cardiomegaly is both characteristic and unique in this type of heart disease. It has been attributed to a reservoir function of the large left atrium, which has been demonstrated anatomically and fluoroscopically to be distensible. Probably of greater importance is good ventricular functional capacity, which is in keeping with the good condition of the ventricular myocardium and vasculature found post mortem.
Congestive heart failure gradually developed in all patients. Its course was lengthy, ranging from 3 to 18 years and averaging 8.8 years. Initially the evidence of failure was left-sided (dyspnea) in 7, right-sided (dependent edema) in 1, bilateral in 1, and unknown in 1. Eventually it was definitely bilateral in 9 and probably so in the tenth case. Evidence of cardiac cirrhosis was described in all except cases 2 and 4. Satisfactory response to routine therapy including digitalis was noted in 6. Radioiodineinduced hypometabolism effected excellent relief of the medically intractable heart failure in case 1 for a period of 4 years.
Symptoms related to left atrial enlargement, which in part overlap those of heart failure, were noted in 5 patients. For instance, the enlarged heart may fill the lower half or more of the thoracic cavity; hence respiratory embarrassment may occur from reduction of vital capacity a feature that has not been studied.
Cough associated with left or right bronchial displacement or compression was noted by 4 patients; and in case 1, bronchial compression appeared to be responsible for the chronic pneumonitis. Hemoptysis was recorded in 1 case, possibly resulting from pulmonary infarction. Mild dysphagia, presumably from esophageal compression, was noted by 2 patients. Precordial pain irregularly related to exertion was described in 2 patients, neither of whom had occlusive coronary artery disease at postmortem examination. Injection of the coronary arteries disclosed well vascularized atria and ventricles in case 1; however, there was good clinical and pathologic evidence of pulmonary arterial hypertension to which the pain may have been related. That the mechanism of production of such pain may involve atrial ischemia was suggested in a patient with an enormous left atrium and fibrillation whose pain was relieved by rest or nitroglycerin; yet it was not associated with electrocardiographic changes, which suggest that the pain was not of ventricular origin.' In 1 patient hoarseness was attributed to the left atrial dilatation. Recorded effects of left atrial pressure that were not noted in these patients are: (1) superior vena caval obstruction, (2) collapse of the left lung due to main stem bronchial compression on the aorta, and (3) erosion of thoracic vertebral bodies. The irregular occurrence of pressure effects from these extremely large atria suggests that their development is not particularly dependent on the degree of atriomegaly. No specific pressure effect was ascribed to the dilated right atrium.
The occurrence of a mural thrombus in an enormously dilated atrium is not unexpected in view of the common presence of rheumatic endocardial damage and of stasis. Such a thrombus was found post mortem ill cases 2 and 8, and each was located in the right atrium and was small in size. Infarcts possibly due to embolization from the heart were found in systemic organs in 4 patients. and pulmonary infarcts were found in 3.
Electrocardiograms made during advanced stages of the heart disease were described in 4 patients. All were abnormal tracings and in all there was atrial fibrillation. Two showed the pattern of right ventricular hypertrophy. In 4'0XTRE1\IE BILATERAL ATRIOMNIFGALY the remaining 2, ventricular hypertrophy was not evident; in 1 there was right axis deviation, in the other the electric axis was normal.
All patients died in congestive heart failure. Death was precipitated by pneumonitis in 1, by pulmonary embolism in 1. Two died suddenly, presumably of cardiac arrhythmia, since autopsy revealed no adequate anatomic cause. Subacute bacterial endocarditis was not encountered.
The age at death of the present rheumatic patients ranged from 28 to 48 years, averaging 37. Similar average longevity (34 years) and similar average duration of heart failure (7.5 years) occurred in Smith and Levine's group of 32 patients with tricuspid and mitral rheumatic disease who were selected without regard to atrial size. ' In personas con enorme dilatation sinistroatrial, le presentia concomitante de dilatation dextero-atrial es de pauc signification clinic additional e indica usualmente un plus avantiate stato de morbo cardiac con incompetentia del valvula tricuspide.
